(pdfs) for Rayleigh-B_nard convection, in the hard turbulence regime, is presented. It is seen that the pdfs exhibit a high degree of internal universality.
In certain cases this universality is established within two Kolmogorov scales of a boundary. A discussion of the factors leading to universality is presented. (1) r = n/q,.,.
Introduction
where H is the height of the computational cell and qrm, represents the rms
speed.
In such terms our earlier work was based on 4.65 turnover times while the present study is based on 41.7 turnover times. show the pdfs for each of these quantities. For comparison with the pdfs of Figure 3 , we consider _ which has a symmetry leading to (5) for all z. The corresponding pdf is shown in Figure  4 .
This clearly indicates the symmetry but in addition shows a remarkable degree of universality in the z-direction. Such universality will be encountered for the majority of the pdfs which will be presented below. Further discussion of this unexpected property will be presented in the following sections.
3

Probability
Distribution Functions
As already seen in Figure  4 the pdf of u_ (or equivalently v_) exhibits a surprising universality across the convective cell. To explore this property further we present, in Figure 5 , the components of vorticity. It follows from the boundary conditions for this particular R-B convection problem TM that fll --0 (and na -0) at a wall, while f_a is unrestricted at a wall. As a general principle one should expect that all permissible fluctuations will appear in the corresponding pdf with an appropriate probability. This can be seen in Figure  5 . Thus f13 which is unrestricted at the boundary has a wide skirt at z = 2/96, while f_l which is restricted at the wall can only develop a slight skirt in the neighborhood of the wall z = 2/96. 
, produces a quick transition to universality. In addition, the value of w, is pinned to be equal to zero at both the top and bottom boundaries. This transition to universality is less true for T', the pdf of which is shown in Figure  6 . We recall, however, that the pdf of T I itself, Figure  1 , is far less universal and significantly more skewed than the pdf of w, Figure   _ (b).
In general itcan be observed that temperature statistics obey universality over a narrower region near the midplanc than their velocity counterpart. 
PDFS for Higher Derivatives
By taking derivatives of flow variables we emphasize the smaller scales.
It is a widely held view that small scales forget their large scales origins. In Figure 8 we show pdfs for T'_ and T_z.
The pdfs for the last quantity does not have a symmetrizing transformation leading to (4) . Nevertheless except near the wall for P(T_'_) the pdfs are symmetric and exhibit a tendency towards universality. This is even more true for T_ which also does not have a symmetrizing transformation but has pdfs very well fit by Figure 8 (a).
Thus we conclude that whatever the mechanism forcing universality, as might be expected, it is more effective on higher derivatives. Since all the pdfs considered are given in the normalization, Since pdfs of the raw variables follow from these plots this completes the single point probabilistic description of all the relevant quantities.
While scaling does not appear to account for the universality another feature of the pdfs does help explain the collapse of pdfs onto universal curves. We observe that the above symmetric pdfs are well approximated by the family of curves 
The cases of P(T')
and P(@) are of interest to consider from the perspec-tive of the present discussion. 
